The role of the Na+/H+ exchange system in cardiac cells in relation to the control of the internal Na+ concentration. A molecular basis for the antagonistic effect of ouabain and amiloride on the heart.
Cardiac cells in culture (from rat and chick heart) have a membrane Na+/H+ exchange system that is inhibited by amiloride (K0.5 = 5 microM) and by its more potent N-5-disubstituted derivatives dimethylamiloride (K0.5 = 300 nM) and ethylisopropylamiloride (K0.5 = 30 nM). The properties of the cardiac Na+/H+ exchange system are similar to those found for the Na+/H+ exchanger in other cellular types. The Na+/H+ exchange system is a major pathway for Na+ uptake by cardiac cells. Ouabain which inhibits the (Na+,K+)-ATPase, a major pathway for Na+ efflux, is known to provoke Na+ accumulation and to stimulate 45Ca2+ entry via the Na+/Ca2+ exchange mechanism, thereby producing an inotropic effect. N-5-Disubstituted amiloride derivatives, by blocking Na+ entry into cardiac cells, antagonize both ouabain-induced intracellular Na+ accumulation and the ouabain-induced acceleration of 45Ca2+ uptake.